alpha-and beta-Globin complementary deoxyribonucleic acids of human and rabbit. Specificity of hybridization.
The specificity of hybridization was compared between the human and rabbit alpha and beta-globin complementary DNAs (cDNAs) and the corresponding alpha and beta-globin messenger RNAs (mRNAs). The globin chain-specific mRNAs of rabbit were prepared from polysomes incubated with O-methylthreonine (alpha and beta) or from postribosomal supernatant (alpha). Enrichment for either the alpha- or beta-globin mRNA was demonstrated by cell-free protein synthesis and by RNA-cDNA hybridization. Human mRNAs, active as templates for RNA-directed DNA polymerase, were prepared from reticulocytes of patients with hemolytic anemia, alpha-thalassemia (hemoglobin H disease), and beta-thalassemia. Because there was partial cross-hybridization between human mRNA and rabbit cDNA, the rabbit alpha- and beta-globin cDNAs could be used to demonstrate that the beta-thalassemia mRNA was enriched in human alpha-globin mRNA sequences and that the alpha-thalassemia mRNA was enriched in human beta-globin mRNA sequences. These results were confirmed by preparation of thalassemia globin cDNAs and subsequent hybridization to their template mRNAs. The amount of cross-hybridization between the human and rabbit alpha-globin mRNA and the two alpha-globin cDNAs was comparable to the cross-hybridization between the two beta-globin mRNAs and the two beta-globin cDNAs, indicating a similar degree of evolutionary divergence in the nucleotide sequences of the two globin genes.